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2013.04.0Abstract Suicide has been around for as long as human society, ranking among the top 13 causes
of death in all ages worldwide and continues to challenge our collective wisdom. The present study
is a retrospective study evaluating suicide cases in Lucknow, capital of Uttar Pradesh and one of the
largest cities in India, between Jan 2008 and Oct 2012. There were 5204 cases with 2946 male
(56.61%) and 2258 female (43.38%) victims, between ages 20 and 60 years; suicide rates ranged
from 21.55 to 24.23 per 100,000 population. The method of suicide was different between male
and female victims, as male victims tried to use more violent methods than females. The present
study showed that suicide rates have increased since 1994, indicating a grave problem that needs
to be solved.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Forensic Medicine Authority.1. Introduction
Suicide (Latin suicidium, from sui caedere, ‘to kill oneself’) is a
leading cause of death among teenagers and adults under
35 years of age,1,2 ranked among the top 13 causes of death
for individuals of all ages worldwide by World Health Organi-
zation (WHO)3 and the National Safety Council rates it sixth9412125533.
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03in the United States.4 It is believed that the most dramatic in-
crease in suicide mortality will be observed in third world
countries because of socioeconomic and behavioral factors.5
Worldwide, more than a million deaths are annually reported
of suicide, 20% are Indians,6 for 17% of the world population.
Suicide is among the three leading causes of death among peo-
ple aged 15–44 years in some countries and the second-leading
cause of death among those aged 10–24 years; these ﬁgures do
not include the suicide attempts, which are up to 20 times more
frequent than completed suicide.7
In the last two decades, the suicide rate has increased from
7.9 to 10.3 per 100,000,8 with very high rates in some southern
regions.9 In a study published in The Lancet in June 2012, the
estimated number of suicides in India in 2010 was about
187,000.10 According to the National Crime Records Bureau
(NCRB); state of Tamil Nadu, West Bengal, Andhra Pradesh,
Maharashtra and Karnataka have registered a consistently
higher number of suicidal deaths during the last few years
and together accounted for 56.2% of the total suicides re-
ported in the country. Uttar Pradesh, the most populous stateorensic Medicine Authority.
Table 2 Distribution of suicidal cases according to sex.
Year Male Female Total
2008 609 387 996
2009 432 637 1069
2010 556 482 1038
2011 691 421 1112
2012 till October 658 331 989
Total 2946 2258 5204
% 56.61 43.38 100
76 S. Kumar et al.(16.5% share of the population) has reported a comparatively
lower percentage of suicidal deaths, accounting for only 3.6%
of the total suicides reported in this country, but this research-
er feels that this is due to the underestimation of suicide cases
in this area. There is a general agreement that previous statis-
tics on the incidence of suicide in the Lucknow region were
grossly inadequate and that their comparison based on the ﬁg-
ures available is inaccurate and misleading. This causes the sui-
cide problem to be underestimated and, thus, neglected by the
government, although this problem seems to be universal. In
addition, the features of deaths due to suicide are changing
constantly, revealing complex social and cultural develop-
ments.11 Prichard and Amanullah (2007)12 suggested that, to
avoid the under-reporting of suicides, both formal suicide ver-
dicts and other violent deaths should be considered together
because the other violent deaths may include hidden suicides.
The approach to understanding suicide must be multidisci-
plinary, involving psychologists, psychiatrists, toxicologists,
physiologists and physicians, because suicide is a multi-faceted
and complex event. The premature and violent death of the
victims has negative repercussions in society and should be
prevented whenever possible. Hence, this study was planned
with a purpose to know the magnitude and the socio-cultural
factors of the problem of suicides, so that a sound prevention
program could be suggested, planned and implemented for
reducing the incidence of suicides.
2. Methodology
2.1. Data collection
Data on suicide incidence, age, sex, residence (urban or rural),
season, previous attempts, presence or absence of mental dis-
ease history, and methods of suicides were collected retrospec-
tively from the Forensic Medicine & Toxicology Department,
King George’s Medical University in the Lucknow province
from January 2008 to October 2012. The reports include full
autopsy and toxicological analysis for the cause of death to dif-
ferentiate between cases of homicidal, suicidal, or accidental
cause of death. As reported in the Census of India 2011, the
population of Lucknow was 4,588,455 which is roughly equal
to the nation of Georgia,13 of which male and female were
2,407,897 and 2,180,558 respectively. The total area of the
Lucknow district is about 2,528 km2.14 A high percentage ofTable 1 Distribution of suicidal cases according to age per year gr
Year Sex 0–610 10–620 20–630 30–40 40–650
2008 M 0 119 228 118 48
F 0 77 116 146 39
2009 M 0 95 108 99 55
F 0 106 265 159 53
2010 M 0 74 185 148 77
F 0 74 259 72 65
2011 M 0 57 115 171 165
F 0 160 180 20 10
2012 till October M 0 39 268 159 116
F 0 132 92 89 8
Total 0 933 1816 1181 636the total population (36.37%) resides in rural areas which
mean that around 63.3 percent are urban in nature.15 Suicide
methods were classiﬁed into seven groups according to the
cause of death: poisoning by drugs, poisoning by other means,
hanging, drowning, ﬁrearm, falling from a height, and burns.
2.2. Statistical analysis
The suicide rates in the Lucknow district were calculated for
each year from January 2008 to October 2012 and classiﬁed
according to sex and age group. In addition, the youth suicide
rates were compared with the elderly suicide rate as well as
comparing the rates between males and females. The compar-
ison between males and females was done to assess suicidal
tendencies, and the differences between them with respect to
the pattern of death were evaluated with a conﬁdence interval
of 95% using SPSS program version 15.
3. Results
The distribution of suicide data collected in the period from
January 2008 to October 2012 is shown by year and age group
in Table 1. This table shows that the total number of cases of
suicide in Lucknow during this period was 5204. The suicide
rate per 100,000 ranged from 21.70 in 2008 to 21.55 in 2012 un-
til October. Table 2 shows the distribution of suicide cases
among males and females per year. It shows that the rate
for males was 56.61% and for females was 43.38%. The suicide
cases were concentrated in the age group of 20–63 years
(34.89%), followed by the age group of 30–64 years
(22.69%), which is the full youth age range, and this indicatesoup.
50–660 60–670 70–680 Total % % Total Suicidal rate
per 100,000
86 10 0 609 11.7 19.1 21.70
7 2 0 387 7.4
58 17 0 432 8.3 20.5 23.29
18 35 1 637 12.2
38 34 0 556 10.6 19.86 22.62
12 0 0 482 9.26
113 70 0 691 13.2 21.3 24.23
42 9 0 421 8.1
39 37 0 658 12.6 18.9 21.55
6 4 0 331 6.36
419 218 1 5204 100 100
Figure 1 Distribution of suicidal cases per year in Lucknow (2008–October 2012).
Figure 2 Distribution of suicidal cases per year and age group (2008 and October 2012).
Figure 3 Cause of death in male suicidal cases in the period between 2008 and October 2012.
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Figure 4 Cause of death in female suicidal cases in the period between 2008 and October 2012.
Figure 5 Distribution percent of the site of the ﬁrearm injuries
used among males and females in Lucknow.
78 S. Kumar et al.a big problem. The table also shows that the tendency of males
to commit suicide was more than that of females in the same
age groups; this is shown in Figs. 1 and 2. Fig. 3 shows the dis-
tribution of cause of death in suicide cases among males. It
shows that suicide due to poison is the most common method
among males (31%), followed by hanging (26%), ﬁrearms
(16%), burns (11%), drowning (10%), and, ﬁnally, falling
from a height (6%). Furthermore, Fig. 4 shows the distribu-
tion of cause of death in suicide cases among females. It shows
that suicide due to poison is the most common cause of suicide
among females (48%), followed by burns (12%), drowning
and falling from a height (7% and 6% each), hanging
(24%), and ﬁnally ﬁrearm (3%). Fig. 5 shows the distribution
of ﬁrearm injuries in suicide cases among males and females. It
shows that the most common area for ﬁrearm injury was the
forehead (41%), followed by the abdomen (21%), chest
(21%), and roof of the mouth and neck (8% and 9%,
respectively).4. Discussion
The present study evaluates the rates, trends, and distribution
of suicide from 2008 to 2012 in Lucknow, which is one of the
largest cities in India. The average rate of suicide during the
study period ranges from 21.55 to 24.23 per 100,000 persons.
The rate substantially exceeded 2.4 per 100,000 persons re-
ported by the NCRB for Uttar Pradesh in 2011.16 This may
be explained by the effect of increasing depression among peo-
ple, which may be aggravated due to social problems such as
unemployment, dowry dispute, love affair, illegitimate preg-
nancy, extra-marital affairs, bankruptcy and spinsterhood.
An additional factor that may aggravate the problem of
depression in youth, especially among males in Lucknow, is
the increased drug abuse among youth, which is difﬁcult to ex-
plain – does depression lead them to use these drugs or does
the drug abuse increase depression? The fact that the suicide
rate is still lower than that of other countries may be explained
by the effect of religion and the good relations between family
members throughout the country. In different societies as well
as in India, religion plays a great role, especially with respect to
a belief in an afterlife, which averts feelings of hopelessness, a
feeling that has been described as an important predisposing
factor for suicide.17
The study showed gender differences in suicide rates, with
rates for male suicide being higher. This may be explained
by the increasing stress on males, mainly in Lucknow, where
the work load is greater for them. These results may be com-
pared with those of other countries, as in the work of Bjerkeset
et al. (2008), who demonstrated in a follow-up study of failed
suicide attempts over a period of 8 years that there was a high-
er suicide risk in men than in women, as they are more suscep-
tible to anxiety and depression.18–21 While in other studies
either the females were more affected22 or males and females
were almost equally affected.23
The age distribution for males and females appeared to be
in the age range of 20–63 years, which is the age of youth for
work and, in females, the age of reproduction. This indicates
the existence of a problem: a decrease in the chance of working
and the chance of marriage in females. Gad ElHak (2009) sup-
ported these results in demonstrating that the age group with
the highest rate of suicide in Port Said, a city in Egypt, was
20–30 years.5 The 37.8% of suicides in India are carried out
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dia are among people who are below the age of 44 years as
mentioned by other authors24 this imposes a huge social, emo-
tional and economic burden on the society. The suicide rate de-
creases as age increases among males and females, which can
be explained by the increase in the level of responsibility of
males and females toward their families.
The causes of death among males differed from those of fe-
males, as shown in Figs. 3 and 4. In males, the main cause of
death was due to poison (31%), followed by hanging (26%),
ﬁrearm (16%), burns (11%), drowning (10%), and falling from
a height (6%), while, in females, the distribution of causes of
death was as follows: poison (48%), followed by hanging
(24%), burns (12%), drowning (7%), falling from a height
(6%), and ﬁrearm injuries (3%). This can be explained by
the differences in the personality characteristics between males
and females, as males mostly choose more violent methods of
suicide. These results matched those of Hawton (2000), who
stated that the suicide rates in most countries are higher among
males than in females, except for China, which has very high
rates of suicide in females, especially in rural areas. This is ex-
plained by the fact that females seek help for psychological
problems more than males.25,26 These results differ from those
of the WHO data, which classify the methods of suicide in dif-
ferent countries according to the WHO mortality database,
ﬁnding that, in most of the studied countries, hanging was
the most frequent cause of suicide among males, followed by
ﬁrearm injuries and poisoning.27
In the present study, the most common cause for suicide
among males and females is the use of poisons, comprising
38.37% of all suicidal cases. Jaga and Dharmani (2007)28
found that there was a relation among populations exposed
to pesticides, which leads to neurobehavioral effects, depres-
sion, suicide, and death. Furthermore, London et al.29 found
that suicide rates were high in farming populations. They
found that exposure to organophosphates leads to serotonin
disturbances, which are implicated in depression and suicide.
In the present study, suicide due to ﬁrearm injuries was
more common for males, and the most common area found
to be affected was the forehead (41%), followed by the abdo-
men (21%), chest (21%), neck (9%), and roof of the mouth
(8%).5. Conclusion
Suicide is a very grave problem that may be caused and aggra-
vated by many factors that occur in the society, such as unem-
ployment, dowry dispute, love affairs, illegitimate pregnancy,
extra-marital affairs, bankruptcy and spinsterhood. The
increasing evidence of suicidal menace is creating a greater
challenge for psychiatrists, social workers, public health per-
sonnel, sociologists and psychologists to identify the underly-
ing factors in the social system which promotes suicidal
tendencies and improvement in the mental health of the com-
munity which in turn surely prevents such incidences further.
Suicide affects mainly youth who are capable of work, which
causes a big loss to the community. Research helps determine
which factors can be modiﬁed to help prevent suicide and what
interventions are taken which are appropriate for a speciﬁc
group of people. Before being put into practice prevention pro-
grams should be tested through research to determine theirsafety and effectiveness. A three-pronged attack to combat sui-
cide suggested in a 2003 monograph was (1) reducing social
isolation, (2) preventing social disintegration, and (3) treating
mental disorders. Therefore, all efforts should be directed to
solving youths’ problems to decrease the rate of suicide in
the society. The present study exposes a wide range of causa-
tive factors of suicide among different age groups and gender
which is due to a series of socioeconomic, psychological and
cultural practices. It raises awareness and stirs up interest with
regard to the serious public health and community burden rep-
resented by suicide.
What this study adds to existing knowledge
This is a 5-year study done to evaluate the rates, trends, and
distribution over a densely populated area of India. The most
important problem in Lucknow is that there is no data bank
for suicide cases. This causes the suicide problem to be under-
estimated and, thus, neglected by the government, although
this problem seems to be universal. The last data found regard-
ing suicide rates in Lucknow, according to the NCRB, were in
1994. The rate substantially exceeded the 3.2 per estimated
midyear population (in lakh) reported by the NCRB for Luc-
know in 1994.
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